Summary. The The addition of glycerol at +30\s=deg\Cresulted in a highly significant decrease in the mean proportion of motile spermatozoa immediately after thawing compared with the effect of addition at +4\s=deg\C.The immersion of the straws at -55\s=deg\C significantly reduced the revival of the spermatozoa compared with initial freezing at lower temperatures. The exposure time to glycerol had no significant effect on the survival of spermatozoa after thawing and incubation, but fertility was significantly higher with 4% than with 2% glycerol. The I.N.R.A. diluent provided better sperm survival and a significantly higher conception rate than did lactose-egg yolk extender. The semen frozen according to the best conditions (about 50% of the samples) had a fertilizing ability similar to that of`fresh' semen when the proportion of motile spermatozoa before, and after 1 or 3 hr of incubation was equal to or above 45, 40 and 30% respectively.
INTRODUCTION
The setting up of new intensive methods for sheep breeding has recently aroused particular interest in the storage of ram semen at very low temperature. Several studies have been conducted concerning this problem but, in spite of some encouraging results, it seems that it has been impossible up to the present time to freeze ram spermatozoa without reducing their fertilizing ability (Salamon, 1971 (Salamon, , 1972 . Most of the manipulations which are necessary for the pre¬ paration of the spermatozoa, before freezing, are generally assessed only after tests in vitro, which are not always related to the fertility of the semen. For example, in the pig, a slight variation in the level of glycerol can considerably modify the fertilizing rate and this cannot be predicted from tests in vitro (Graham, Rajamannan, Schmehl, Maki-Laurila & Bower, 1971 ; Wilmut & Polge, 1972) .
Important progress in the freezing of boar semen has recently been achieved by Wilmut & Polge (1972) , Graham & Crabo (1972) , Richter & Leidicke (1972) 
Experimental design
The following factors were studied in five experiments: Exp. 1, the tempera¬ ture at which glycerol was added and the subsequent cooling rate; Exp. 2, the method of dilution of the semen-constant rate (v/v) (Colas, Dauzier, Courot, Ortavant & Signoret, 1968 
RESULTS

Experiment 1
The results of the comparison of the temperature (30°C and 4°C) at which glycerol was added and the freezing rates are presented in Text- fig. 1 From the results obtained in the first experiment, it is concluded that the recovery rate of spermatozoa after thawing depends on the temperature at which glycerol is added. This factor has been studied by Lightfoot & Salamon ( 1969) whose conclusions differ from ours, but it is difficult to compare the two experiments since their freezing method was different. The differences caused by addition of glycerol at +30°C and +4°C in our experiments cannot be attributed to an insufficient penetration of the cryoprotective agent into the cell at + 30°C since penetration is probably more complete at +30°C than at -r-4°C (Sherman, 1963 Blackshaw (1960) found a better recovery rate when spermatozoa were equilibrated for more than 6 hr but First, Henneman & Magee (1959) and Hill, Godley & Hurst (1959) observed no differences after equilibration for \, 1 or 18 hr. In the present experiment, the slightly better results after equilibra¬ tion for 2\ hr suggest that glycerol penetration into the ram cell is not as rapid as has been shown in the bull (Berndtson & Foote, 1972 We have used large numbers of spermatozoa for each insemination to achieve the results presented here. The work of Salamon (1971) , Kareta, Pilch & Wierzbowski (1972) and Anderson, Aamdal & Fougner (1973) suggests that this number could be reduced without a deleterious effect on fertility, especially for insemination of ewes in natural oestrus. The fact that ewes in which oestrus was induced by fluorogestone acetate and PMSG had a slightly higher fertility than ewes in natural oestrus suggests that the hormonal treatment does not create an environment unfavourable for deep-frozen spermatozoa, even though sperm survival may be sharply reduced (Loginova & Zheltobrukh, 1968 , 1972 
